Initial assessment of a tissue engineered stomach derived from syngeneic donors in a rat model.
The objective of this study is to assess the feasibility of creating a tissue engineered stomach using isolated stomach epithelium organoid unit from syngeneic adult donors and a biodegradable polymer scaffold in a rat model. Despite recent advances in reconstruction techniques, total gastrectomy is still accompanied by various complications. As an alternative treatment, a tissue engineered stomach that replaces the mechanical and metabolic functions of a normal stomach is proposed. Stomach epithelium organoid units were isolated from syngeneic adult rats and seeded onto biodegradable polymers. These constructs were implanted into the omenta of recipient adult rats. All constructs were harvested for histologic and immunohistochemical examination at designated time points. Cyst-like structures were formed that showed the development of vascularized tissue with a neomucosa. Immunohistochemical staining for alpha-actin smooth muscle, gastric mucin, and proton pump indicated the presence of a smooth muscle layer and gastric epithelium, as well as the existence of parietal cells of the stomach mucosa, respectively. Epithelium derived stomach organoid units seeded on biodegradable polymers were transplanted in donor rats and have been shown to vascularize, survive, and regenerate into complex tissue resembling a native stomach. These initial results are encouraging, and studies are currently underway to further assess this approach.